Vehicles in the tunnel emit a lot of particulate matter, CO, NO X and other pollutants [1] . The main component of NO X is NO and NO 2 .Studies have shown that NO 2 can invade human body through respiratory tract, skin and digestive tract, It is a poison in the nervous system, which can inhibit the activity of enzyme, affect the metabolism of lipoprotein, and cause cardiovascular diseases. Exposure to high concentration of NO 2 steam for a short time can cause acute poisoning. Therefore, it is very necessary to effectively remove NO 2 in the tunnel, and the total atmospheric emission of NO 2 [2] is controlled. Many tunnel projects at home and abroad have introduced tunnel air purification system, which can not only effectively remove particles [3] , but also effectively remove NO 2 . The installation of tunnel air purification system not only provides good quality air for the personnel in the tunnel, but also makes a unique contribution to the reduction of pollutant emissions to the atmosphere in the tunnel.
INTRODUCTION
At present, tunnel air purification system is widely used in foreign countries. Because of the late start in China, there is no actual case of completion. only a few tunnel projects in Shenzhen city in mainland China have adopted tunnel air purification system, and the design stage has been completed. Through the design, the basic structure and principle of the tunnel air purification system are mastered. The following is a detailed introduction of the system. 
INTRODUCTION OF TUNNEL AIR PURIFICATION SYSTEM
The tunnel air purification system [9] mainly includes Mechanical pre-ioniser, electrostatic dust filter, gas filter, large axial fan, automatic cleaning system, waste water treatment system, automatic control system and air detection system.
Mechanical Pre-Ioniser
The mechanical pre-ioniser, which is preion generator, consists of an array of stainless steel modules and is installed about 1.5m ahead of the electrostatic precipitator. The preion generator adopts the inertial interception principle. The dust and air mix into the inertial filter and change direction through the blade. Most of the air disengages from the dust itself. Due to its large mass and inertia, large particle dust can be directly removed from larger garbage and 10% of the dust particles can also be directly removed. It is characterized by avoiding over covering of small particles with large particles, which improves the load rate of particles shuttling to ion generators and electrostatic precipitators, so as to prepare for the next step of electrostatic precipitation.
Electrostatic Cleaning Filter
Electrostatic dust removal filter using static electric field generated by the dust particles from the air, that is put in negatively charged electrode formed the surrounding air ionization ion area (called a corona area), after the air ionization in the corona, positive ions quickly move to the cathode and negative ions to the positively charged dust collecting plate direction, dust deposition on the dust collection board, when the dust particles after reaching a certain amount from the qing agency to complete the cleaning job, dust to clean or do the curing processing, complete the cleaning job. The electrostatic dust filter in the purification system is composed of stainless steel module array perpendicular to the air flow. The system is static, electrically connected to a high voltage transformer and to the ground. The design wind speed of about 5m/s is the best. At the front edge of the electrostatic precipitator, the ion generator is charged to about 14kV, with negatively charged particles. The lower panel is alternately charged to about 7kV or grounded. Particulate matter is adsorbed on the collector plate. The collection and removal rate of electrostatic precipitator for PM10, PM2.5 and PM1.0 was increased to more than 85%. Improve the purification efficiency of subsequent NO2 and protect the NO2 purification section.
Gas Filter
In addition to soot particles, the pollutants produced by vehicles in the tunnel mainly include CO and NOx NO2 FILTER At present, there are six methods for denitration: adsorption, absorption, photocatalysis, soil purification, pulse corona discharge and nanometer catalytic oxidation [4, 8] . Considering comprehensively, the adsorption method is widely used and has good effects. Therefore, this paper mainly introduces the adsorption method.
Adsorption denitrification is a technical method that utilizes the adsorption phenomenon of gas molecules attached to the solid surface in contact with solid materials. At present, activated carbon is mainly used as a nitrogen dioxide removal agent, mainly because the surface of activated carbon is distributed with nano-sized pores, the surface area in contact with the gas is very large, and the adsorption volume can be several times to several hundred times of its own gas.
NO2 filter adopts the design of v-shaped, The Angle is 7 degrees, wind speed of 0.5m/s is the best, the contact time should not be less than 0.1 s, removal efficiency is more than 80%. 
OXIDATION PERIOD
In actual engineering, NOx, including NO and NO2, is mainly discharged by vehicles in the tunnel, of which NO is discharged above 90%, while NO cannot be removed by simple activated carbon adsorption. Therefore, some processes increase the oxidation section in the out of stock [5] .
Dust removal after adding humidification and air oxidation unit, air treatment to the appropriate relative humidity and temperature (generally 51% relative humidity, temperature of 22 ℃ is best), The O3 generated by O3 generator is mixed with the air after dust removal, NO oxidized into NO2, which equation is:
However, whether to increase the oxidation section is controversial, because O3 is also a pollutant to be controlled. Some people believe that this process of oxidation, if the amount of O3 is not well controlled, will inevitably cause secondary pollution of O3. So use it with caution.
REGENERATION OF ACTIVATED CARBON
Adsorption materials rich in micropores, mainly made of activated carbon, are placed in the framework of denitration section. When the airflow flows through this section, NO2 is adsorbed into the porous material and thus removed. When the adsorption material becomes saturated, sodium sulfite (Na2SO3) solution is injected into the equipment and the adsorption material is soaked in the solution for regeneration. In the process of regeneration, NO2 on the adsorption material is decomposed into N2 and harmless neutral salts. The reaction process is shown in the formula. In the process of regeneration, local regeneration can be adopted. 
CO REMOVAL Carbon monoxide (CO) is a kind of pollutant that cannot be purified by electrostatic precipitator and NO2 filter. It is also a relatively important pollutant in the tunnel. In the early stage, carbon monoxide can only be accelerated out of the tunnel through mechanical exhaust, without any other treatment. After exploration and research, the CO in the tunnel can be purified by using high pressure pulse corona technology. High-voltage pulse corona technology is mainly composed of flue gas conditioning system, pulse high voltage power supply system, reactor system, by-product collection system, control system, ammonia stand and auxiliary devices, and CO can be dust removal, and at the same time to other pollutants such as NOx, SO2 and other effective removal, to the air quality in tunnel at the requirements of environmental protection. Under the condition of simulating the air pollution in the tunnel in the laboratory, the purification experiment conducted by pulse corona discharge shows that the soot purification rate can reach more than 85%. The net rate of CO can reach 60% above [6, 7] .
However, due to the high operation cost, whether this method can achieve the expected effect has not been verified in practice. Therefore, at present, the removal of CO mainly depends on ventilation dilution and exhaust to the atmosphere.
Large Axial Fan
The technical parameters of axial flow fan include air volume, total pressure, total pressure efficiency, motor power, speed, voltage grade, noise, diameter, quality limit and other specifications. The selection of the air volume of the axial flow fan corresponds to that of the air volume that needs to be treated with pollutants. Besides overcoming the resistance of the fan itself, the air pressure of the fan also needs to overcome the resistance generated by the filter, the dust collector, the air valve and the tunnel wall. At the same time, large axial-flow fan is selected to operate at low speed, and inverter speed control is adopted to save energy. 
Automatic Cleaning System
Automatic cleaning system for electrostatic cleaning services, which includes main pump, detergent pump, pressure tank and so on. Cleaning solution consists of washing water and detergent. Under pressure, water is sprayed on the surface of the electrostatic dust removal module to remove the dust particles collected by the electrostatic treatment. The nozzle is mounted on the front and back of the electrostatic cleaning filter. The cleaning operation system is automatically activated by the filter control system. During the cleaning operation, the power supply of ion generator/electrostatic dust removal module stops.
Waste Water Treatment System
The wastewater treatment system consists of a sewage tank and a backflow tank. Through PLC, waste water treatment and recycling can be completely automated. The waste water treatment system can precipitate and disinfect the effluent after rinsing. After treatment, the effluent can be recycled into the cleaning of electrostatic precipitator, and the concentrated solids can be transported out regularly.
